Enhancement of iron excretion via monoanionic 3-hydroxypyrid-4-ones.
The ability of 3-hydroxypyrid-4-ones bearing either a carboxylic acid or sulfonic acid group to mobilize iron into the bile and urine of normal rats has been examined and compared with that produced by 1,2-dimethyl-3-hydroxypyrid-4-one (L1). The compounds tested were 3-hydroxy-1-methyl-4-oxopyridine-6-carboxylic acid and 1-[3-hydroxy-6-(hydroxymethyl)-4-oxopyridyl]-2-ethanesulfonic acid, whose synthesis, biological activity, and X-ray crystallographic properties are described. Although estimates of activity, based on polarity and membrane permeability, predict such compounds to be ineffective, they were found to have an iron-mobilizing ability similar to that of the compounds which do not bear any charge at physiological pH when given parenterally. When given orally, the 3-hydroxypyrid-4-one containing a carboxylate group enhanced the urinary excretion of iron, while the sulfonate analog did not substantially increase the excretion of iron in the urine relative to the controls. The results obtained here suggest that the previous emphasis on the preparation of 3-hydroxypyrid-4-ones that are electrically neutral at physiological pH is unnecessarily restrictive and that the presence of an appropriate group bearing a single negative charge is consistent with a high level of activity. It is proposed that such negatively charged molecules may gain access to the interior of cells in both the kidney and the liver via monoanionic transport systems. Such compounds may prove to be less toxic than the neutral 3-hydroxypyrid-4-ones.